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Method of constructing phylogenetic tree based on fuzzy clustering
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Abstract: The evolutionary history of various species can be disscussed by constructing the phylogeny trees. Therefore, many
scientists focus on the research of the phylogeny trees. In this paper, the authors used the similarity matrix computed by 4D
representation of DNA sequence and regarded it as a fuzzy matrix, then used the maximal tree method to construct the phylogeny

tree. This method need not sequence alignment and the computation is simple. The experiments demonstrate its validity.
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Species human goat gallus  opossum  lemur  mouse  rabbit rat bovine gorilla chimpanzee
human 0.0000 0.0260 0.1710 0.2660 0.0250 0.0500 0.1730 0.0980 0.0220 0.0180 0.0290
goat 0.0260 0.0000 0.1270 0.3620 0.0510 0.1260 0.2610 0.0360 0.0540 0.0580 0.0690
gallus 0.1710 0.1270 0.0000 0.8590 0.3060 0.4010 0.6860 0.0430 0.2990 0.2950 0.3340
opossum 0.2660 0.3620 0.8590 0.0000 0.1450 0.0980 0.0110 0.6260 0.1460 0.1480 0.1230
lemur 0.0250 0.0510 0.3060 0.1450 0.0000 0.0250 0.0820 0.1710 0.0030 0.0050 0.0020
mouse 0.0500 0.1260 0.4010 0.0980 0.0250 0.0000 0.0450 0.2820 0.0200 0.0140 0.0130
rabbit 0.1730 0.2610 0.6860 0.0110 0.0820 0.0450 0.0000 0.4890 0.0830 0.0830 0.0640
rat 0.0980 0.0360 0.0430 0.6260 0.1710 0.2820 0.4890 0.0000 0.1740 0.1780 0.2010
bovine 0.0220 0.0540 0.2990 0.1460 0.0030 0.0200 0.0830 0.1740 0.0000 0.0020 0.0030
gorilla 0.0180 0.0580 0.2950 0.1480 0.0050 0.0140 0.0830 0.1780 0.0020 0.0000 0.0030
chimpanzee ~ 0.0290 0.0690 0.3340 0.1230 0.0020 0.0130 0.0640 0.2010 0.0030 0.0030 0.0000
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Species human goat opossum mouse gallus lemur rabbit rat gorilla  chimpanzee bovine
human 1.000000 0.997298 0.994367 0.998526 0.997911 0.995595 0.997060 0.996658 0.999933 0.999682 0.998 134
goat 1.000000 0.988730 0.993282 0.998453 0.994193 0.999038 0.995698 0.997999 0.998720 0.999828
opossum 1.000000 0.996382 0.990317 0.995613 0.990525 0.997366 0.993444 0.992466 0.990975
mouse 1.000000 0.993172 0.997256 0.995156 0.996849 0.997917 0.997460 0.995098
gallus 1.000000 0.991055 0.995890 0.994284 0.998425 0.998375 0.998247
lemur 1.000000 0.997445 0.999107 0.995270 0.995660 0.995936
rabbit 1.000000 0.997447 0.997491 0.998370 0.999496
rat 1.000000 0.996450 0.996567 0.997082
gorilla 1.000000 0.999877 0.998632
chimpanzee 1.000000 0.999227
bovine 1. 000 000

rat 0964 goat 0,974 human
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0057  bovine 0982
gorilla
0.997 gorilla
gallus m bovine
0.998 0.987 mouse -,
lemur chimpanzee
0.955 opossum chimpanzee
0.989 mouse
— 4
opossum rabbit goat
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{goat} , {gallus} , { opossum| , { mouse} , { rabbit} , {rat}, { bovine} ,
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92K {human}, { goat}, {gallus} , { opossum} , { mouse} , { rabbit} ,
{rat} , {bovine,gorilla} , { lemur,chimpanzee | ;BX A =0.997 ,11 4~
YyFp53 4 8 26 {human | , { goat |, { gallus} , { opossum} , { mouse | ,
{rabbit} , {rat} , { bovine,gorilla,lemur ,chimpanzee} ;L A = 0.989,
OASY 43K 7 25 {human}, {goat}, {gallus}, {rabbit,
opossum} , {mouse} , {rat}, {bovine,gorilla,lemur,chimpanzee} ; B{
A =0.987, 11 NYFp 43K 6 2K {human |, {goat}, {gallus},
{ rabbit, opossum |, {rat}, { mouse, bovine, gorilla, lemur,
chimpanzee | ; BUA = 0.982 ,11 MFp43 4 5 28 { goat | , { gallus} ,
{ rabbit, opossum |, {rat}, { mouse, bovine, gorilla, lemur,
chimpanzee ,human} ;BX A =0.974 ,11 MIFp4>H 4 25 { gallus |,
{ rabbit, opossum |}, {rat}, { mouse, bovine, gorilla, lemur,
chimpanzee ,human, goat } ; Bt A = 0.964,11 ¥ 5y 43~ 3 2.
{gallus | , { rabbit, opossum}, { mouse, bovine, gorilla, lemur,
chimpanzee ,human , goat ,rat} ;BX A = 0.957, 11 MFp5R 2 2.
{ rabbit, opossum |, { mouse, bovine, gorilla, lemur, chimpanzee,
human, goat, rat, gallus } ; Bt A =0.955 ,11 ¥ Fp 40 1 2.
{ rabbit , opossum, mouse , bovine , gorilla, lemur , chimpanzee , human
goat ,rat , gallus} .
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